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OPTICAL PICKUP DEVICE 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents, 
Washington, DC 20231 

Sir: 

Prior to examination of the above-referenced U.S. patent application please amend the 
application as follows: 

IN THE CLAIMS 

Please amend the claims as follows: 

6. (Amended) An optical pickup device as defined in Claim 1, wherein said control 
means controls the focal length of the laser beam in the focusing direction. 

7. (Amended) An optical pickup device as defined in Claim 1, wherein said control 
means controls the focal direction of the laser beam in the tracking direction. 

8. (Amended) An optical pickup device as defined in Claim 1 wherein, said control 
means controls, simultaneously, the focal length of the laser beam in the focusing direction, and 
the focal direction of the laser beam in the tracking direction. 



9. (Amended) An optical pickup device as defined in Claim 1 wherein, when a 
plurality of disk type data recording mediums having data recording layers of different depth 
positions are employed, said control means controls the position of focus of the laser beam by 
deforming the object lens so that the laser beam is focused on each of the data recording layers. 

14. (Amended) An optical pickup device as defined in Claim 1 1, wherein said 
piezoelectric element control circuit controls the focal length of the laser beam in the focusing 
direction. 

15. (Amended) An optical pickup device as defined in Claim 1 1 ? wherein said 
piezoelectric element control circuit controls the focal direction of the laser beam in the tracking 
direction. 

16. (Amended) An optical pickup device as defined in Claim 1 1, wherein said 
piezoelectric element control circuit controls, simultaneously, the focal length of the laser beam in 
the focusing direction and the focal direction of the laser beam in the tracking direction. 

17. (Amended) An optical pickup device as defined in Claim 1 1 wherein, when a 
plurality of disk type data recording mediums having data recording layers of different depth 
positions are employed, said piezoelectric element control circuit controls the position of focus of 
the laser beam by deforming the concave reflection mirror so that the laser beam is focused on 
each of the data recording layers of the respective disk type data recording mediums. 

19. (Amended) An optical pickup device as defined in Claim 11, wherein the concave 
reflection mirror is formed as an aggregate of plural concave mirror portions, and generates plural 
focuses of the laser beam. 



23. (Amended) An optical pickup device as defined in Claim 19, wherein said concave 
reflection mirror reflects a laser beam traveling toward a focal point on the signal recording layer 
of the disk type data recording medium, and a laser beam reflected at the focal point, by concave 
mirror portions that are linear-symmetrical or point-symmetrical with respect to the center line or 
the center point of the concave reflection mirror, respectively. 

24. (Amended) An optical pickup device as defined in Claim 19, wherein the laser 
beam, which is emitted from the light source applied to the concave reflection mirror, is a laser 
beam having a width as large as the diameter of the concave reflection mirror. 

Please add the following new claims: 

25. An optical pickup device as defined in Claim 4, wherein said control means 
controls the focal length of the laser beam in the focusing direction. 

26. An optical pickup device as defined in Claim 4, wherein said control means 
controls the focal direction of the laser beam in the tracking direction. 

27. An optical pickup device as defined in Claim 4 wherein, said control means 
controls, simultaneously, the focal length of the laser beam in the focusing direction, and the focal 
direction of the laser beam in the tracking direction. 

28. An optical pickup device as defined in Claim 4 wherein, when a plurality of disk 
type data recording mediums having data recording layers of different depth positions are 
employed, said control means controls the position of focus of the laser beam by deforming the 
object lens so that the laser beam is focused on each of the data recording layers. 
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29. An optical pickup device as defined in Claim 28, wherein the plural disk type data 
recording mediums are DVD and CD. 

30. An optical pickup device as defined in Claim 12, wherein said piezoelectric 
element control circuit controls the focal length of the laser beam in the focusing direction. 

31. An optical pickup device as defined in Claim 13, wherein said piezoelectric 
element control circuit controls the focal length of the laser beam in the focusing direction. 

32. An optical pickup device as defined in Claim 12, wherein said piezoelectric 
element control circuit controls the focal direction of the laser beam in the tracking direction. 

33. An optical pickup device as defined in Claim 13, wherein said piezoelectric 
element control circuit controls the focal direction of the laser beam in the tracking direction. 

34. An optical pickup device as defined in Claim 12, wherein said piezoelectric 
element control circuit controls, simultaneously, the focal length of the laser beam in the focusing 
direction and the focal direction of the laser beam in the tracking direction. 

35. An optical pickup device as defined in Claim 13, wherein said piezoelectric 
element control circuit controls, simultaneously, the focal length of the laser beam in the focusing 
direction and the focal direction of the laser beam in the tracking direction. 

36. An optical pickup device as defined in Claim 12 wherein, when a plurality of disk 
type data recording mediums having data recording layers of different depth positions are 
employed, said piezoelectric element control circuit controls the position of focus of the laser 
beam by deforming the concave reflection mirror so that the laser beam is focused on each of the 
data recording layers of the respective disk type data recording mediums. 



37. An optical pickup device as defined in Claim 13 wherein, when a plurality of disk 
type data recording mediums having data recording layers of different depth positions are 
employed, said piezoelectric element control circuit controls the position of focus of the laser 
beam by deforming the concave reflection mirror so that the laser beam is focused on each of the 
data recording layers of the respective disk type data recording mediums. 

38. An optical pickup device as defined in Claim 36, wherein said plural disk type data 
recording mediums are DVD and CD. 

39. An optical pickup device as defined in Claim 37, wherein said plural disk type data 
recording mediums are DVD and CD. 

40. An optical pickup device as defined in Claim 12, wherein the concave reflection 
mirror is formed as an aggregate of plural concave mirror portions, and generates plural focuses 
of the laser beam. 

41. An optical pickup device as defined in Claim 13, wherein the concave reflection 
mirror is formed as an aggregate of plural concave mirror portions, and generates plural focuses 
of the laser beam. 

42. An optical pickup device as defined in Claim 40, wherein the positions of the plural 
focuses of the laser beam, which are generated by the concave reflection mirror, are controlled 
independently. 

43. An optical pickup device as defined in Claim 41, wherein the positions of the plural 
focuses of the laser beam, which are generated by the concave reflection mirror, are controlled 
independently. 
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44. An optical pickup device as defined in Claim 42, wherein the plural focuses of the 
laser beam, which are generated by the concave reflection mirror, are independently applied onto 
plural recording tracks on the disk type data recording medium, thereby reading data from the 
plural recording tracks simultaneously. 

45. An optical pickup device as defined in Claim 43, wherein the plural focuses of the 
laser beam, which are generated by the concave reflection mirror, are independently applied onto 
plural recording tracks on the disk type data recording medium, thereby reading data from the 
plural recording tracks simultaneously. 

46. An optical pickup device as defined in Claim 44 wherein, when a single laser focus 
is required, only one focus, among the plural focuses of the laser beam to be generated by the 
concave reflection mirror, is adjusted onto the disk type data recording medium while the other 
focus is not adjusted onto the disk type data recording medium. 

47. An optical pickup device as defined in Claim 45 wherein, when a single laser focus 
is required, only one focus, among the plural focuses of the laser beam to be generated by the 
concave reflection mirror, is adjusted onto the disk type data recording medium while the other 
focus is not adjusted onto the disk type data recording medium. 

48. An optical pickup device as defined in Claim 40, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

49. An optical pickup device as defined in Claim 41, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
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type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

50. An optical pickup device as defined in Claim 20, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

51. An optical pickup device as defined in Claim 42, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

52. An optical pickup device as defined in Claim 43, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

53. An optical pickup device as defined in Claim 21, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 
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54. An optical pickup device as defined in Claim 44, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

55. An optical pickup device as defined in Claim 45, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

56. An optical pickup device as defined in Claim 22, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

57. An optical pickup device as defined in Claim 46, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

58. An optical pickup device as defined in Claim 47, wherein said concave reflection 
mirror reflects a laser beam traveling toward a focal point on the signal recording layer of the disk 
type data recording medium, and a laser beam reflected at the focal point, by concave mirror 
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portions that are linear-symmetrical or point-symmetrical with respect to the center line or the 
center point of the concave reflection mirror, respectively. 

59. An optical pickup device as defined in Claim 40, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

60. An optical pickup device as defined in Claim 41, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

61. An optical pickup device as defined in Claim 20, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

62. An optical pickup device as defined in Claim 42, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

63 . An optical pickup device as defined in Claim 43, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

64. An optical pickup device as defined in Claim 21, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 
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65. An optical pickup device as defined in Claim 44, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

66. An optical pickup device as defined in Claim 45, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

67. An optical pickup device as defined in Claim 22, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

68. An optical pickup device as defined in Claim 46, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 

69. An optical pickup device as defined in Claim 47, wherein the laser beam, which is 
emitted from the light source applied to the concave reflection mirror, is a laser beam having a 
width as large as the diameter of the concave reflection mirror. 
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REMARKS 



The present Preliminary Amendment is submitted to delete the multiple dependency of the 
claims, thereby placing such claims in condition for examination and reducing the required PTO 



Attached hereto is a marked-up version of the changes made to the claims by the current 
Preliminary Amendment. The attached page is captioned " Version With Markings to Show 
Changes Made ". 



NEP/JRF/krl 

Washington, D.C. 20006-1021 
Telephone (202) 721-8200 
Facsimile (202)721-8250 
July 6, 2001 



filing fee. 



Respectfully submitted, 




Hiraku KOMOTO 



Registration No. 33,145 
Attorney for Applicant 
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yersfon with Markings to 
Sftow Cfrangeg Mads 



layer of a disk type data recording medium with a laser beam 
emitted from a light source, said optical pickup device 
comprising : 

an object lens that is deformable by a force applied from the 
outside, and converges the laser beam emitted from the light 
source to apply it onto the data recording layer; 

a piezoelectric element that deforms when a voltage is 
Applied, and then applies a force to the object lens; and 
■2 a control means for controlling the position of focus of the 
leaser beam by applying a voltage to the piezoelectric element to 
•ibeform the piezoelectric element so that the object lens is 
^deformed by a force applied from the deformed piezoelectric 
^element . 

&5. An optical pickup device as defined in Claim 4, wherein said 
control means controls the position of focus of the laser beam by 
applying a voltage to the piezoelectric element so that the 
object lens is deformed asymmetrically with respect to its center. 

6, An optical pickup device as defined in Claim 1 ^or j), wherein 
said control means controls the focal length of the laser beam in 
the focusing direction, 

7. An optical pickup device as defined in Claim 1 [or ^j, wherein 
/said control means controls the/ focal direction of the laser beam 



in the tracking direction. 




8. An optical pickup device as defined in Claim 1 Jor Jj, wherein 
said control means controls, simultaneously, the focal length of 
the laser beam in the focusing direction/ and the focal direction 
of the laser beam in the tracking direction. 



; when a plurality of disk type data recording mediums having data, 
recording layers of different depth positions are employed / said 
control means controls the position of focus of the laser beam by 
deforming the object lens so that the laser beam is focused on 
each of the data recording layers . 

10. An optical pickup device as defined in Claim 9, wherein the 
plural disk type data recording mediums are DVD and CD. 

11. An optical pickup device for reproducing signals from a data 
recording layer of a disk type data recording medium, or 
reproducing and recording signals from/into the data recording 
layer/ using a laser beam emitted from a light source, said 
optical pickup device comprising: 

a concave reflection mirror as a deformable concave mirror, 
for reflecting the laser beam; 

at least one piezoelectric ( 'element for deforming the concave 
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An optical pickup device as defined in Claim 1 



wherein , 
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concave piezoelectric element so that the concave reflection 
mirror is deformed. 

dloom \\ 

14. An optical pickup device as defined in^^any of Claims 11 to 
1^, wherein said piezoelectric element control circuit controls 
the focal length of the laser beam in the focusing direction. 

■3 5. An optical pickup device as defined in^jany of Claims 11 to 
wherein said piezoelectric element control circuit controls 
Jhe focal direction of the laser beam in the tracking direction. 

% Claw W 

^6. An optical pickup device as defined in/gny of Claims 11 to 

^13^ wherein said piezoelectric element control circuit controls, 

Osimultaneously, the focal length of the laser beam in the 

pfocusing direction and the focal direction of the laser beam in 

the tracking direction. 

Cla\vYi W 

17. An optical pickup device as defined in^iny ot Claim 11 to 13J 
wherein, when a plurality of disk type data recording mediums 
having data recording layers of different depth positions are 
employed, said piezoelectric element control circuit controls the 
position of focus of the laser beam by deforming the concave 
reflection mirror so that the laser beam is focused on each of 
the data recording layers of the respective disk type data 
recording mediums. ' 



18. An optical pickup device as defined in Claim 17, wherein 
said plural disk type data recording mediums are DVD and CD. 

Claim \\ 

19. An optical pickup device as defined in^jany of Claims 11 to 
13f, wherein the concave reflection mirror is formed as an 
aggregate of plural concave mirror portions, and generates plural 
'fjocuses of the laser beam. 

jjO . An optical pickup device as defined in Claim 19, wherein the 
positions of the plural focuses of the laser beam, which are 
-"generated by the concave reflection mirror, are controlled 
'independently . 

Lgl- An optical pickup device as defined in Claim 20, wherein the 
plural focuses of the laser beam, which are generated by the 
concave reflection mirror, are independently applied onto plural 
recording tracks on the disk type data recording medium, thereby 
reading data from the plural recording tracks simultaneously . 

22. An optical pickup device as defined in Claim 21 wherein, 
when a single laser focus is required, only one focus, among the 
plural focuses of the laser beam to be generated by the concave 
reflection mirror, is adjusted onto the disk type data recording 
medium while the other focus is <not adjusted onto the disk type 



data recording medium. 

Claim ^ 

23. An optical pickup device as defined in^^ny of Claims 10 to 
22} wherein said concave reflection mirror reflects a laser beam 
traveling toward a focal point on the signal recording layer of 
the disk type data recording medium, and a laser beam reflected 
at the focal point, by concave mirror portions that are linear- 
kjymmetrical or point-symmetrical with respect to the center line 
%: the center point of the concave reflection mirror, 
^fespectively . 

S Claim \°i 

f4. An optical pickup device as defined in^jmy of Claims 19 to 
5p wherein the laser beam, which is emitted from the light 
gburce and applied to the concave reflection mirror, is a laser 
feeam having a width as large as the diameter of the concave 
reflection mirror. 



